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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless ■- 

(h) the invention was patented or d escribed in a primed publication in this or a foreign cuuulry or in public use or on 
sale in this country, more than one year prior to the date of application tor patent in the United Slugs 

2. Claims 1-4, 6-9 are rejected under 35 U.S.C. 1 02(h) as being anticipated by Branca ct al 
(5183545). 

Branca ct al disclose a composite, porous, liquid permeable article of a multilayer 
structure of discrete bunded layers of porous, expanded polytetrafluoro ethylene (cPTFE). The 
composite has its interior and exterior surfaces coated with a perfluoro ion exchange polymer to 
render the composite hydrophilic so as to resist gas locking in aqueous media. See abstract. The 
diaphragm may have an asymmetric fine structure, wherein at least two of the multiple layers 
have different mieroporous structure, wherein the two or more layers have specific gravities 
which differ by al. least 5%. The asymmetric diaphragm is oriented so that in the two or more 
layers, the layer of lower specific gravity is closer to the anode side of the cell and the layer of 
higher specific gravity is closer to the cathode side of the cell. See col. 8, lines 56-64. The 
multilayer structure of discrete bonded ePTlli layers is relatively thick and is preferably greater 
than 5 mil thick and the layered structure provides a small pore size and uniformity of structure 
not attainable in monolithic cPTFE structures. By coating the interior and exterior surfaces of 
this structure with a perfluoro ion exchange resin of equivalent weight of less than 1000, 
hydrophilicity of the resulting composite can be greatly increased, thereby drastically reducing 
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the composites tendency to entrain gas in the pores. Sec col. 9, line 64 - col. 1 0, line 1-9. The 
asymmetric structure is oriented in a chlor-alkali cell so that ihe larger pore size faces the anode 
compartment. In this mode, a higher current efficiency is achieved. This is probably because the 
linear velocity of the electrolyte in the direction of the cathode, increases as the electrolyte 
moves through the diaphragm and its effect on counteracting the back migration of the hydroxyl 
ion is correspondingly enhanced. See col. 11, lines 11-21. The ePTFR sheeting having a 
microstructure characterized by a series of nodes interconnected by fibrils and having a Gurley 
air flow of 0.8 sec to 27 sec, thickness between 0.2 mil and 1 0 mil, methanol bubble point 
between 0.7 psi and 40 psi is wound around a cylindrical mandrel. See col. 1 1 , lines 51-57. The 
layers of cPTFE sheeting are bonded together by immersion in a molten salt bath at a 
temperature above the crystalline melt point of the ePTFE and is allowed to cool slowly on the 
mandrel in air. 

The prior art of Branca et al anticipates the applicants instant invention as set forth above 
with respect to the instant claims. The Rranca et al patent sets forth a multilayer composite 
membrane having at least two layers of distinctly different porosity where the greater porosity is 
against the anode and the lesser porosity is against the cathode, so that the current efficiency is 
higher and so thai ihe linear velocity of ihe electrolyte in the direction of the cathode, increases 
as rhc electrolyte moves through the diaphragm. The invention further discloses the thickness of 
the membrane and the Gurley air flow and the methanol bubble point, all of which indicate that 
the pore diameter and layer thickness of the diaphragm are in the same range as the applicants 
instant invention, absent evidence to the contrary. Therefore, the prior art of Branca et al 
anticipates The applicants instant invention for the reasons set forth above. 
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Claim Rejections - 35 [JSC § 103 

3. The following is a quotation of 35 U.S.C 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A palcnt may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 oflhis title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been ohvious at the time (he invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claim 5 is rejected under 35 U.S.C 103(a) as being unpatentable over Branca et al 
(5183545) in combination with Dong et al (49215X7). 

Branca et al is as disclosed above in the 35 USC 102 rejection above. 
Branca ct al does not disclose the use of polypropylene. 

Dong et al discloses a multilayer diaphragm for use in electrolytic cells wherein 
polytetrafluoroethylene, polyamides, polypropylene, polyethylene, polyester fabric, fluorinaled 
ethylenepropylene, polychlorotrifluoroethylene, polyvinyl fluoride and polyvinyl idene fluoride 
may be used as the multilayer portions of the diaphragm and that the individual layers have 
different porosities. See col. 5, line 65 - col. 6, line 20; col. 7, line 40 - col. 8, line 3. Examples 
1-3 show that the diaphragm of the invention is placed between (he anode and the cathode. 

The subject matter as a whole would have been obvious to one having ordinary skill in 
the art al the time the instant invention was made because even though the prior art of Branca et 
al docs not disclose that propylene maybe used in the making of a multilayer diaphragm, the 
prior art of Dong el al shows that it is known to the person having ordinary skill in the art to use 
such a material in combination with PTFE or in place of PTFE. Therefore, the person huving 
ordinary skill in the art would have the ability and know how to replace one equivalent material 
for another to achieve the same attributes as in the Branca et al diaphragm. Therefore, the prior 
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art of Branca et al in combination with Dong et al render the applicants instant invention obvious 
for the reasons set forth above. 

Claim Rejections - 35 USC§112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing oul and distinctly claiming the 
subject mutter which the applicant regards as his invention. 

6. Claim 9 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claim 9 is vague and indefinite with respect to the frame being a pan of the electrolytic 
cell- It is unclear to the examiner as to whether the frame is a part of the diaphragm or a part of 
the cell. Since the instant claims says it is to the electrolytic cell it appears thai the diaphragm is 
not being further limited. If this should not be the case and the frame is a part of the diaphragm, 
then a more positive recitation is requested. This claim has been examined with the frame not 
being a part of the diaphragm. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bruce F. Bell whose telephone number is 571-272-12%. The 
examiner can normally be reached on Monday-Friday 6:30 AM - 3:00 PM. 

If attempts to reach the examiner by telephone arc unsuccessful, the examiner's 
supervisor, Michael liarr can be reached on 571 272-1414. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Pulcnt 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-dircct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-7X6-91 99 (IN USA OR CANADA) or 57 1 -272-1000. 
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September 4, 2006 



Bruce F. Bell 



Primary Examiner 
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